Molecular analysis of mutagenesis in mammalian cells.
Mammalian cells are constantly facing various types of mutagens. However, due to the high complexity of the cell genome, the molecular analysis of mutagenesis has not yet been possible. Therefore, we have used simian virus 40 (SV40) as a biological and molecular probe to characterize mutagenesis at the nucleotide level. By using a reversion assay from a temperature-sensitive phenotype towards a wild-type phenotype, we have analysed mutagenesis induced by u.v.-light and by apurinic sites (Ap sites). We report here experiments allowing us to quantify and to compare the mutagenic efficiency of various DNA lesions measured on the SV40 genome. The Ap sites are very mutagenic in this type of assay. The molecular analysis of u.v.-induced mutagenesis reveals that mutations correspond to single base-pair substitutions always located opposite Py-Py lesions. The mutations are almost equally distributed between transition and transversion types, and between the 5' and the 3' side of the Py-Py targets. These results demonstrate for the first time in animal cells the existence of targeted mutations induced by u.v.-light. We propose therefore, the use of SV40 as an efficient biological and molecular probe for assaying mutagenic pathways in mammalian cells.